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(54) mmn^mi mmmitm^^m. 
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SYS (miHg) 



(2) 

1 

2 [ztm.<r>mmm.it^^m.m.o 

US. 



) 2 0 0 3 - 2 1 0 4 2 2 

2 

[0 0 0 13 
[0 0 0 23 

[t£5S©fi^tl!r3 ism^B.^-t^Mmu j£[i*S«)»iK^r 
§S(i, — S56*JI-l±AI (=Augmentation Index) 4: UTjffl'i 
^^B#l- 13 1:^ -S* ^ ^ * ^ I*- ' 

[ 0 0 0 33 mmm^ti)''m7-t^tmAWL^ii^nn^-b^ 

[0 0 0 43 

i!)Pmi±»RS«^?f^tt*^ ^ MlSroff^ 

JgMi§^(±ci'i-^t-^SK)*^^^<^ rote 5^11 

^>-2)^:$t^•rl^-l>, 
30 [0 0 0 53 *5lBfll±lM±©*1f ^rW^^^L'T^^^^''- 

^ KjM® < tt^S^S 5: c: 4: 1- S) . 

[0 0 0 63 

lllB^ti. (a)^i*;OB'TS<^g|5fi:icfcit'i>M 

m^^^t. (d)a/T^II^:, (e)milHS<iiiSDf§S(^*^ 

fSiiz 0 »ttJ ^ nZ-cjSipSiiAPfiSf^r ^ co^^v^lca/Ts-r 

-i. ti*iiiipm»a^v¥ s if) mi^mm'Mmmii^ 
m^izxo-^^$ntzm.mmMmm^. mm^mimm 

50 ^?x#ei:S:#t;ctSr!^a4:-r'&. 



(3) 



[0 0 0 73 

[^i^Bflro^^i zcDrnmi^^knii. mmMmm^ 

CO 0 0 83 

m 1 5iBflwfte©Mi^3 c-e. wtL< t±. Mies^J^ 

[00093 ^/•c,»^L<li. mj|BlSJ^Mat»$Ba/Tv 
CO 0 1 03 

C»li^rfi?*1"-5'^-*^>'^^2ro^fS3 HijiBgMSrafiK-r 

^^^fS i: , (d) ^ ©JSff^MaffifB-^S:^ ©l^ n^- 
n/-cJgff^Maif ^I^»^'<'^t:. m)IB^SteJi*D*i 

CO 0 1 13 

C^2|£Bfloa^3 cO^Bfllci:n(f> ?SJf^Mat»«i* 



4tPj3 2 0 0 3 - 2 1 0 4 2 2 
4 

[0 0 123 

10 

C 0 0 1 3 3 EI n-fc'-^t:, * 7 1 2 li^L.m^^^^ 
^tt^l^l^WL. ±11695 1 4lc#[Hl$n'l.o *7 1 2i; 
t±. E;^;-tr v^^ 1 6 . mi±n 1 8 A^E'i 2 0 5:/r LT^ 

2 «r:A-LT^m*"V7'2 4*<g!^$nTlN'S. I9BE# 1 

iKiHi, *7 1 2|^©Sm«riim-rs-i:l^«fc'5* 

20 [0 0 1 43 )±;'3-fe>-9- 1 6l±. *7 1 2|^<D/±;^)^r^^ 
aiLT-^c7>ffi^^ra-rffi^ft^SP5:fl/±#S'JlHlS&2 6 tJ 
J:t>M#S"Jlil!S2 8 l^^n-Pn#tl&-r-&. »/I#S'JIiI 
BS2 6l±a-^^*^7-<;L':5'$:lilx.T*3 0> J£tlims?iz 

^tn^-^nmtij±tit^s-t^*>*y 1 2ro;±i6ffi;/7 (la^ 

T> ^^DE;^)5:*7ffiPCi:^.^o) 5:^-r* 7EIS^SC«r 
L-rm^^Jffll^SS 2Mtt*^^^. MtS#Si]lHlSS 2 8l± 

^-es> ^ * 7 Mi^fi-§-sMi u T-e <D * 7 wmm^s 

30 Ml«rla/T^t>^J:v^A/DE8^ll^r^l-■^:S^^^'J«I^S3 2^^ 

WiisS^'So znioyimm^suut. *7 1 2i^cfc'9)I 
ia $ n -2. II L ''.c ^±»SK)M*^ «±i6M2^wb 

[0 0 1 53 sfc. on, 0 2ic/tx 

-r)I9R?S^^ai7*D-y3 e^tl^Ti^'i.. )±fl)SiSt^tB7' 

0, ii2i::^x-rctot-, mm^^om^^i si^mm^^y 
3 6 <omis.^m 3 lc/T^•r. m 3 l < .T^i- o 1-. 1 

iSJ^t^tt17-n-y3 6t±. ^Utt^rfiEi-HrV-y-zN'^vV 
40 y 4 2 i:, 'e©-fe>■9■/^f v>^^4 2 SrJR^-T'&^-X 

i^Kj$-a--s/-cA;-'&w-b>-9"^^'>->'>^^4 2 icis-^^n 

fi-p^-X 4 4 p^izWt''^ i^tzmTTsLU^^^f:- ? t- J: ^ 
TllIteigi)^ti-i.*aL*li4 8 ii^rii^Ti^-l), z<DSM 
Ig1^tli7'a-y3 6t±, -^:V^J■>'^t'i^V^^4 2 OBflP^ 
3 8 05^® 5 0 l3J4|p|-t-S*mt?!l«P 3 8 i::^ 

[0 0 1 63 ±|B-t:>-t/^'>i?vi^4 2 ©F^SBl-ti, 5^ 
7 7 -i. 5 2 Sr/C LTEJlR^-b >-9- 5 4 *<tS?4^KJ^ 



c:oE;^m5 6F«9lct±> ID 1 (C/TN-f SM*' 

[0 0 1 71 ±ie-b>-9-''^'f v>5^4 2 j3J:t/r'f-\'7 

JfEf'i.ifffi^fie 2 5rSfi£LTt5i9> ±iB*aL;|44 8 10 
5 Olc|p)*^-5TfflI$-a-'in'l.ff/IfitS«r. S»j8IS4 6 

[0 0 1 81 ±l5EMiS-b>-9-5 4©|¥EB6 6 lct±, 

SI1!jM4 6C0iIi:$lS]-rn£*^t.*3L"il4 8 t^^TncffiM^S 
-fev-9-5 4 «^^t!J:^l^iH-l3l^r. ^o^mWiMA 6 coats 

•5 , tit?Hi. 0 4 l::/T^-r J: -9 1::. Mnt^mm. 6iiim?i 20 
)St$n/cl5<ScoME«^E(a), E(b). -8(0)7!)™$ 

[0 0 1 93 iroJ:9J^«fig$n/cEMS^*llttS7*n-7' 

3 6 ^\ 3 8 (OWMM 5 0 <75!ili)!fR4 6 ±icjfll$ 
n^t. /±iRl^-fev9-5 4l::J;'9, ^»M4 6*-^>^* 
LT#:aB5 Ol.i{E;a$n'l./±MlS (SlttM^Swc) 

[0 0 2 01 oiz 

t±, $ -iic/Drnwe 8, /Q^v-r 7 0, xtimm.i 2 

(?'bni.«sro«@7 3 Sr^iA, ^nrnmi 3 ^r/rur 

3 2'x#t*&-r'So 

[0 0 2 1 ] 7 7 0 t±, EI/TsL.'^j:v^»JS^» 40 

7 4H. /Q^<^i«#fi2^&J:<ie^-r'5-^=*tci*;w4^ 

^SH $r tils L J.O -?>i^ L fcjfeic , El/Ts L I >A/DE^il 
[0 0 2 2] XtS^n 7 2 {±, «}||^«ro#«T*^A;/3 50 
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$ n ^ Ac to toD/Tx L I A;^ + - ?r fit ^ *J 

m^m 2'v-flt*s-r-s. 

[0 0 2 31 m^$ijffl)lia3 2 l±. CPU7 6 . R0M7 7 , 

^' i7n3>tri-:5'lcr^^$nTfcO. CPU7 6l±^ R 
0M7 l\z^)ii%Sm^flfz-ra7=7l^\z.Ur>xmi i<0 

imm^^Mm Looft^tea^mtTi-'S c t ic j: <) , 

I/O**- h *>';>IBI!)fl^^ai;^ LT^m*'>7* 2 4,5 
8 iiJ:r>*PE# 18,60 $r$ij®-r-i.. CPU 7 6 l±, 
ro^^^'VT" 2 4,58 *5 J:t>'llii/5# 18,60 ^cfm 
-r-S>-i:l^=tO, *7EPCi3i;l>*/I;'7^5 6(^£7>l±;fj?r 
^tz^ CPU 7 6t±, «?*J»^^a3 2tctit*& 

^n^tlvmWLm^mu jiiiRjgfi^sM2, *7jE(i^s 
[0 0 2 41 Bi6i±, mmmitimmMi oic*jtt^m 

[0 0 2 51 «iSJ¥/±ffig*Jffl)?IS8 0l±, EM-iS-bv 

ffffiffiaigStf'Plfili, EMa^-b V9- 5 4 I:{*^1d 5 0*^ 
t.-fiSill^5-lir-5.i:i:*jt-^ i|i:^|S)^S!}^S 6 41^^:0 
ffffiS^ge 2i3J:J>'/±MJfe-fe>^5 4 ^rBfr^SESIf^Kj^ 
■a-Zc^, ffffi^B6 2icJ;f9/±8fRl^-tr>-ff5 4 5r, ^JiE 

^^fill^i=ii^)las$n/^^l^f/^;t»HDPlr•^f/±$^f'S.. ^ 

d^?§*^ *iJBfT L , ffiffiSIEfr^ftA'^ji L /j: < ^ii -i. S 

•^.roB^SitS Acl±Blf^SBaft«, i±)i)RJ^-b 5 4 J; 0 
Jf/I^sn-SI&M (*llfife{?<J-e{iSS»l!lS4 6) coilgCiS 
-:?i>T^^5n, /st^tf, -eoilSro 1/4 disss 

[0 0 2 61 JfE;'3*iJffll¥l58 2l±, Efl/Rt^-b 5 4 

s-ar-infc^, jfii^se 2(ci-s./±8/SjS-fe>-9-5 4(o 

ff/±;'7HDP(Hold Down Pressure) ^'S.<^WKtS^W 

-5. ^UT, ■E-K>fl/i:t;HDP«>^<tja*i-^t#t.n*!ii6 



« 



7 

8lSSwclcB■:^^'^rftJUfl^;'3HDPO^r^*SL. W/i^ge 

[0 0 2 71 *7EE»Ji»*IS8 4l±> llffi#S'Jli]SS 2 6 
t>'^m*" V 7" 2 4 L r , * 7 UPC ?r«iSifii/IffiBP 

sYsJ: n h'm^-^m^wi^^titz^E.mw&tim {tzt a. 

(flSOmm/HgSJK) ^-r^%M\z^K^'^tz'^^ ^nfBm± 

Jfllffifii^^^e 8 6 d J; o TjfllEfflBP*^*^^ nfc^ic 

[0 0 2 81 MmmM^WLi 6l±, *7/±^J<Bl#S8 
4 ic J: * 7 ffiPCro^^JiNfcffiilfS t ^ r «f [B]S§ 
2 6 7!)^^.«*$a^n-l.* 7/±ff-^SCi5J:l>*Mi^#SiJ[il 
8S2 8*^'^>Jl<X«*&$n'S>/!j7MJSfI-^SMllcS-p*^<i; 

<^^n/c:i-->apt h y -y ^'^^:ffll^Tei«JflljE^iBP 

SYS, ¥J£llfillEfiiBPMEAN, fcJ;t>'«f£lfll/±flBPDiA5r?*S 

Migwb(^>tr-^'i-*i^'t'i>rot', fti«jfii/±faBPsYs*<:^ 
# < ^£-5 i:±»6)ilSJ6wb® f - ? < -5. * ± 

-7pc(^:^t$ t^{t-r-5.o ftHitofflitBPsYs 
<7>E<tt^ttf-pT, SI!}MSEvfc©k--^pcO:*c#$ t^<b 

mt-f^o tit-pT. «i^jfii/±faBPsYsi4, siRi^wjf^«ic 

[0 0 2 91 'Q«IS8^^^IS8 8t±, /Qmite 8*^f,^ 
-QttSfHReiS^ff^Mam $BT-S. 0 , 'D»iS-3lS¥fS8 

[0 0 3 01 mihmm^^^^s.9 ot*. 

^Fb^ET (Eject ion Time) $rlfliJfllW!-^i^-*S'^-5><. A 
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7-^ y y •y^^:<O^Fe^M*^'i»^lli"-S-i:*''^'*-^• 
ji*.±*' t),'SL*^%^UT*^'i $'*'(' i'y'y^ 
A'H^-r ^ r-co^Fa^^rigai^rBlETlci^^-r^. iEtU^ 

[0 0 3 1 1 mmtam^m^^fstQ 2 a. •bm(r>'\mm 

-5>^T-<7)Huigtil^F^PEP (Pre Ejection Period) 
JtoWl-^^-r-i.. tzt^ii. ^-f. 'QSffe 8t^J:0/D 

20 (cJ;i9*S$nfcigtBB#rB^ET$r?l< ::tl^J:*3HulgaiB# 
fsW^Wai-r'i.o milEaiB#FW«±, &bM<o>m(Oi!dL 

^roT> ii#iai4iRiii8Brai:i>pfijn, miiEdiBtrBiPEP 

«T% ®^rBl-ejfliig*'IEtli$n-i.J;o;-''<t'i>coT% WuIE 

dj^HiPEP*<^<t-r-5i:fl«j^»?^«*^^<t-r'S.. titrj 

MIBaiB$raPEPliS^ff^Mat»IBT-S.O, HulEt±5B#rBl 

CO 0 3 21 #ft*s:¥iS9 4(4. xt)^m.i^'i>m^^ 
t , iitf e^fig^ t wMmi9t ta>m.f.s.n ffiism-iimt l 

40 UT^Itg-t'S. 

[0 0 3 31 ti*iiiSDmis»di#fS9 6i4, *-r, miiR 

aj-b V9- 5 4 cDjfffi:^HDP*'±K«MJ¥/±;'7HDP0(::$iJfia) 
$nTI-^-S«^T'ffiMJS-fe>-9- 5 4 (om%^ti^^^~^ 
EMIwJ:OjlcX^^al$n-l.®K)M^g^wclco^,^•r. ^W^lft 
9SJSwc(::^* n ^ittTtS^fiK^S- (I nc ident wave) wi <D f- 
p i O^^Bt^iJ J; t>*S:*t?S^5} (Ref 1 ec ted wave) wr <r> 

o f - 7fliB#;Sl(ci>(t ^KK)MJSwcW;*c§ $ *^^il?7 
50 4r?|iV=)EE:tJMAPSrl[aiL, $ f,tc!M6)!lR?SwcroBfSBEP 



I) • 

(6) 

9 

(iCl) AI=(AP/PP)xlOO (X) 

[0034] ZZ-C. SKjSfRS^wcroJl^f JS^^wi tr- 

fig^wi ?r«[;i;6*JI-/Tx-r i:ia 5 i -9 lent 0 . 11^7 

i: J: 0 ^ d i: A'T- # -5. . 

[0 0 3 51 ttz. Rmmm^oi^-'i^^^^Mii. 

Ji^f^SJ^!4:»wiC0t:•-i7pi;<,^;^;:§V^/iiSt>|^, -E-rof-i'*^ 
mmfSmyicff) t*- i:; t '^i ii^J:: t±, -5- <0 k'- 5^ p i lit 

[0 0 3 61 ti4iii*Dm^'WS 9 8l±> ±IHtgteJi 
»Dtii[»ai¥IS 9 6 le J: •) H tb ^? nysJgtBiiiPJMSAI «r 

*/T^il7 9lca/T:-r-5, 

[0 0 3 71 mmmmn^^^fs. i o o ti> j^^r^wa 

JSff^Mattlg^S^® 1 0 0(4. JfilM^^#e8 

6 tcct 0 nfc«jSifiiaffi, 'D}e»-*S¥I5 8 8 

J: Oi*S$n/='L*ffHR, HtBNflS*^*© 9 0 I^J: >9 

,Txii9 7(ia^-r'S. mmmmn^^^Bi o 

[0 0 3 81 ti♦ilf^D^§ISAI*<«/T^^nT^,^-&a^^SS7 
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Psvs. iEda^FBiETiijstsiiMgmi tjEnmmt'ib o ^ 

©)tSKI*^*feo/c. fi£oT, SiSJfiUIfiiBPsvs. IBdi^r^lE 
jaSJHR. HulEdifltFBlPEP. #fiT*-''&ti'iCD¥J^Wni:<i<k 

0 t/j^sv^ii^i-t4, ti1ili^D^gi^Al^:a'T^S7 9 tea 

tc. fti§lfllEfiiBPsYs> IEi±Sfl#rBlETA^-E-n'J.<D¥iSl6*)'i 
iilJ;'9 t/J^^t^li-^. ttzit^ 'Dja^HR. milEaifl#raPE 
P. #:5W-€-ti'?)©¥i56*J'^tffiJ:0 t:^t<'''*i-&l-ti. 
JS*Bli;!)DtgSCAl ?ra/T>ll 7 9 lca/T^$nTl^^^iiJ: <9 

[0 0 3 91 El 8 iJ 9 14, El 6 (DmMfa -v 9^ 

[0 0 4 01 |il7lct>OT, ^-rXx-y7'S 1 (liiT. 

^. CCDS 1 rcl|"J®TA^'S:£$^^-5>7*>t±, SKO^iMSr 

iii •) ji L*ff -r ^ , SI «MfflT*^*s $ nfcJ«^ 
(ci4. s-ft^s^sg Aizm^-r^s ztcfcor. a;'^ 

[0 0 4 11 m^x. «iaffE{as©JffiP¥iS8 otc+a^ 

S 3 A^ii S 5 t-fS 3 T-t4, JfH^g 

r, »I8lilJS^-fev-9-5 4<^Jfffi:t?HDP«ri^i6ig:S^5n/c^ 

^ElcJ; Oiftt±i$n'5.fIttfllR?SwcroS/NJ:t*^ -eti'^aSc 

^X'^^mmizi^^<t£^i:otji^mt)m?tLx. ^ 

[ 0 0 4 2 1 ^< S 4 T-l±, f±.m^-^ 5 4 «jf JE® 

txiziiLm-t^h(ox^^A-^^{<¥ti-^iV!±&.m.wm 

[0 0 4 31 s 4 (^¥iw-»s$n/-ci«-&. -tu 

*7*>> jEMJ^-tr 5 4©^KlB«4 6 (c^^-r^^S&S 
A<:=FjiWe*>-si©-^i-t±, s Slcisi^T. APSSiJ® 
^u-^>«rlltf-r-i>. c:a)APSSiJjJl;i/-^>i4, «;*;E 
;'3ittai^^EMA^^.E^? E(DBE?iJrofflS43^(4S t ''j: 

ntfFiJJciOftfiE^n-l.. -rncio?.. APS*iJtlP;i'-^> 
50 14, EMWe. 5 4 fi#:*B 5 0 
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>-9- 5 4 ^^SEIg|i^!K)$-a-/-c^> ffffi^SB 2 icJ: "9 
EMS^-fe V9- 5 4 ^rHU'HUieil 1 ffffiJ'JHDPlT-Jf E$ 

(0 0 4 41 ±IBS 5l-*iV^T. JEMM-b>-9-5 4 0jf 
l±{iS5r«S}¥i±ffiSi: L/iif-^, ^/c(±. huI5S 4 <D 

2 Ciiti^-r-l) S 7 {::*il>T, HDP$iJta);l/-5^ vSr 

»T-r-5.= croHDP$iJSP;i'-^>Tt±, JfE^se 2 1^ 

J; 0 EllSiS-fe V9- 5 4 rojf /±;^HDPSr HUlBH 1 If E:^)HDP 

4©JfE;;3HDP«r^©-*SL/-=«®Jfffi;'3H 
DP0i::iMtit-r-5. 

[0 0 4 5] ^< s 8T-t±. 'vmrn^mm^^m^n 
2. 8 *^f>m*&$n^'Dfl;{s-§-SE. -d^-^^'^' 

S9t::tei^T, ^M'-KVT'B 8 $rfPih$-a-pE#f 6 0 5r 

[0 0 4 61 igg^^T^s^ili*D^gst»m?ls 9 e ciffi^-r 

-SS 1 OJb^S 1 3 SrHtf-r-So t-fS 1 OT'ti. S 8 

$ &jttfi^fi£^wi<0 t:-:7pi<D;*c# ^? iz-^-^-T^o 
[0 0 4 71 S 1 1 T-li, S 8 T'g!❖ii^/•c«»)l« 

SL, S I Or-i*^Lfcjltfig^)ig5JwiOt-7pi*^ai!; 

[00481igt<S12 Tli. S 8 T•^!<?^;li^fc'^KIM 
JS^wc©li(SEPPS:i?lS-r-5. -S-UT, S 1 S 1 1 
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mcco:K^i7b^i. S 1 0 r-*^ L tzmi^f^^ i f 
- %*^l-fctt-6^Ki8fRig^wc©:^# $ Sr5l < ^ I- J: 

')E:^MAP«rliaiU. -&©E:^MAPt, s 1 2-e^S 
^zuz^ f)mf^mi}umm\ («) srSiU-r^. 

[ 0 0 4 9 1 ^l^T, 0 9 iz^jk-t S 1 4 Jil^?rSiHfl-^ 
iDttSfSi^^SS 8 l^*g^^-i. S 1 4 T'ti, S 8 T- 

10 iBmmm^»tiiL. ^«'D}a)a«SRR£0issiS(i/RR)u6 0 
^rsuT'DjasiHR (iHi/») ^nth-r^o 

[0 0 5 01 igc< S 1 5lilEtil^Ppl^S?fS9 0 icffi^ 

[ 0 0 5 1 1 igl< S 1 6 (±HulEHiB#PB^i^S#K 9 2 ic^^l 

20 ^OP?g|iS;*i*^^^-r-S.t-^OB#rBlTl?rWt±JL. ^-il;::, 
-tcOBtra^Tl^^^.. S 1 5T-»tbL/ilEtBB#F^ETS:?l< z: 
ttc J; i5BulgtliB#rBlPEP?r»tti1-'2.o 
[0 0 5 21 ig£i^rjtoEffiBPSraiJS-r -6/^460 5 1 7 7i 
MS 2 2 *-r. S 1 7T-(±. ^m*">7-2 

4lr^lt;$-ti:, fio. |@E#1 8 ^r^JSPf'S - J: 

o> ii-j^^znmmm-K^msrt^. -eur. s i st? 

l±, * 7EPC*n80niiiHg(3|9:S$nA:#Ee^.E;^(fiPCM 
$r@^fr*>g*^lr*iJSlT-r-S. iCDS 1 8©*iJ»T*^SS$ 
n'i>o^l±. S 1 8 0««T^:i^'9iiiLII^TL. *7aPC 
30 0^#E«:*tt«S-r-5. S 1 8<©¥iJ»TA«*S^n 

/•c^-^lcli, S 1 9lcfcl^T. ^mjK>7'2 4 5rlftih$ 

-fr. PE#l %^mm^z.h\ziiy)^ ij-jmz 

<D 3 mniHg/secfliKTrof^jia^ESrFjB^^-r-i.., 

[0 0 5 31 ii^oTifli/ni*S¥iS8 et^ffi^-r-ss 2 

OJiMS 2 1 ^rll^f■t-S, S 2 OT-ti, *7EPC(^^iS 
^E31fS r-Jl<)^tf n -S. * 7 li^Jg^ft^SM 1 *<a-^±l»6M 

•y :fir5CroifiiE?|iJST ;u :f y Xi» ic'fit o r«igjfliE{SBP 
sYs> ¥i£|jaEfaBPMBAN, joJ:t/ft|£jf[iE{iBPDiA?:^S 
40 -f'So iK< S 2 1 t?l±, ±ieS 2 OtctJlNTjfilEffiBPro 
)i*S:*^^7Lfc*^S*^5r*iJlfir-5>. ±ieS 2 Ofti. S 
{£jfllEiiiBPDiA*<fi^«-!*S$n-5c:t*^^>. S2 1-r 
(i, ftteJtoEfflBPDiA*^'*^^ n/-c*^S*^5:Wlfr-r 
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